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Claims 
0006 
Modified 

[0006] [Problems Addressed by the Invention] The conventional projection-type 
display device has the above-described configuration, and the relationship between the aperture of the diaphragm 6 located 
immediately in front of the projection lens 4 and the contrast of the projection image generally assumes the form of the 
relationship shown in Figure 13. Furthermore, because the light emitted from the light source 1 is not a perfect parallel beam, 
it expands to a certain degree at a stage of passing through the diaphragm 6. Therefore, the luminance of the projected image 
tends to decrease as the aperture of the diaphragm 6 decreases. In order to increase contrast, the aperture of the diaphragm 6 
located immediately in front of the projection lens 4 has to be decreased, but the resultant problem is that part of the 
transmitted light in this case is shaded and maximum luminance decreases. Therefore, the aperture is usually fixed for use at 
a certain level ensuring a certain degree of luminance. For this reason, for certain displayed images, for example, when a 
starry sky or the like is displayed, black floating is observed and image quality is greatly degraded. 
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(54) [Title of the Invention] PROJECTION-TYPE DISPLAY DEVICE 
(57) [Abstract] 

[Object] To obtain an optimum displayed image corresponding to the displayed image signal 
luminance and illumination intensity of an ambient environment 
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[Structure] A light source 1 of a projection-type display device illuminates a polymer dispersion liquid 
crystal light bulb 3 with an illumination luminous flux that is an almost parallel luminous flux. An 
image is displayed on the surface of the light bulb 3, and the incident luminous flux is transmitted or 
scattered in the surface in accordance with the gradation of the image. The luminous flux emitted 
perpendicularly to the display surface of the light bulb 3 is condensed on a variable aperture 
diaphragm 1 1 with a condenser lens 5 and sent to a projection lens 4. The luminous flux that was 
scattered by the light bulb 3 and passed through the condenser lens 5 is cut off by the variable aperture 
diaphragm 1 1 and does not reach the projection lens 4. At this time, a preset aperture at which a 
displayed image that is optimum under respective conditions is selected as the aperture of the variable 
aperture diaphragm 1 1 based on the detection results of the displayed image signal luminance, and the 
variable aperture diaphragm 1 1 is controlled by variable aperture diaphragm drive means 13. 

[Patent Claims] 

[Claim 1] A projection-type display device, characterized in that it comprises a light bulb for forming 
an image, a projection lens for enlarging and projecting the image formed by said light bulb, light 
source means for emitting an almost parallel luminous flux for illuminating said light bulb, a 
condenser lens for condensing in one point the luminous flux emitted from the image display surface 
of said light bulb in the normal direction, and diaphragm means for selectively causing to fall on said 
projection lens only the luminous flux transmitted from said light bulb in an almost normal direction in 
the focal point of said condenser lens, wherein there are provided means for detecting the average 
luminance level of a displayed image signal and means for driving the diaphragm aperture of said 
diaphragm means, and the aperture of said diaphragm means is mechanically varied based on the 
results of said detection. 

[Claim 2] The projection-type display device as described in claim 1, characterized in that the range in 
which the aperture of said diaphragm means can be varied is constituted by a guest-host mode polymer 
dispersion-type liquid crystal. 

[Claim 3] The projection-type display device as described in claim 1, characterized in that the range in 
which the aperture of said diaphragm means can be varied is constituted by a guest-host mode White - 
Tailor liquid crystal. 

[Claim 4] The projection-type display device as described in any claim of claims 1 to 3, wherein the 
illumination intensity of the environment in which said projection-type display device is used is 
detected and the aperture of said diaphragm means is changed based on those results and also the 
results obtained in luminance level detection of said display image signal. 

[Detailed Description of the Invention] 

[0001] 

[Field of Industrial Use] The present invention relates to a light bulb and a projection-type display 
device using same, and more particularly to a projection-type display device in which contrast is 
optimized according to the average luminance of the displayed image and the ambient environment 
when an image formed on the light bulb is enlarged and projected on the screen. 

[0002] Figure 10 is a structural diagram of a generally known conventional projection-type display 
device. In the figure, the reference numeral 1 stands for a light source, 9, 10 - a reflective mirror and a 
lamp constituting the light source 1, 2 - an illumination luminous flux emitted from the light source 1, 
3 - a polymer dispersion-type liquid-crystal light bulb, 5 - a condenser lens, 6 - a diaphragm for 
removing the unnecessary light, 4 - a projection lens for enlarging and projecting a displayed image, 
and 7 - a screen. 

[0003] The operation will be described below. The illumination luminous flux emitted as a parallel 
luminous flux from the light source 1 falls on the polymer dispersion-type liquid-crystal light bulb 3. 
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For example, a discharge lamp such as a metal halide lamp or a xenon lamp, or a combination of a 
halogen lamp with a reflection mirror 9, can be used as a lamp 10 of the light source 1. An image is 
displayed in the below-described manner on the surface of the light bulb 3, and the luminous flux 
falling on the surface is transmitted or scattered according to the gradation of the displayed image. The 
luminous flux (solid line) that was emitted perpendicularly to the display surface of the light bulb 3 is 
condensed by the condenser lens 5 on the diaphragm, and falls on the projection lens 4 after passing 
through the diaphragm 6. The luminous flux 8 (broken line) that was scattered by the light bulb 3 and 
passed through the condenser lens 5 is cut off by the diaphragm 6 and cannot fall on the projection 
lens 4. Thus, the diaphragm 6 selectively cuts off the unnecessary light (scattered light) and selectively 
sends only the luminous flux that was emitted almost perpendicularly from the light bulb 3 to the 
projection lens 4, thereby increasing the contrast. The luminous flux, which passed through the 
projection lens 4, forms an enlarged image on the screen 7 and can be viewed. 

[0004] The structure and operation of the polymer dispersion-type liquid-crystal light bulb 3 will be 
described below with reference to Figure 11. A liquid crystal 3c is dispersed in the shape of water 
drops in the polymer 3d, and it is sandwiched between two glass substrates 3a, 3b. A combination of 
the liquid crystal 3c and polymer 3d will be referred to hereinbelow as polymer dispersion liquid 
crystal (abbreviated as PDLC). In a state without applied voltage, i.e., when V = 0 (Figure 1 1(a)), the 
water droplet liquid-crystal 3c are oriented randomly. In this state, a difference in refractive index 
appears between the polymer 3d and liquid crystal 3c and the incident light 2 becomes a scattered light 
2b. On the other hand, if a voltage V that is equal to or higher than a threshold voltage is applied 
(Figure 11(b)), the orientation directions of liquid crystals 3c are arranged. If the refractive index in a 
state in which the liquid crystals 3 c are arranged in a fixed direction is matched in advance with the 
refractive index of the polymer 3d, the incident light 2 is not scattered and becomes a transmitted light 
2a. Because the degree of matching of the orientation directions of liquid crystals 3c increases as the 
voltage rises, the quantity of transmitted light also increases. 

[0005] The structure of the electrodes of the light bulb 3 will be explained below with reference to 
Figure 12. In Figure 12, the reference numeral 3e stands for a pixel, 3f - a switching element, 3g - a 
source electrode, and 3h - a gate electrode. It is well known that with this configuration, selecting the 
source electrode 3g and gate electrode 3h makes it possible to switch ON/OFF any pixel 3e by using 
the switching element 3f. As shown in the figure, a two-dimensional image display element can be 
formed by constituting electrodes in the form of a two-dimensional array. In Figure 12, red (R), green 
(G), and blue (B) pixels are shown in a delta arrangement, but other pixel arrangements are also well 
known. Furthermore, color filters that transmit R, G, B light are provided, corresponding to each pixel 
in a well-known configuration so as to obtain a transmission characteristic corresponding to three 
primary colors, R, G, and B, for each pixel, but the filters are not shown in the figure. 

[0006] 

[Problems Addressed by the Invention] The conventional projection-type display device has the 
above-described configuration, and the relationship between the aperture of the diaphragm 6 located 
immediately in front of the projection lens 4 and the contrast of the projection image generally 
assumes the form of the relationship shown in Figure 13. Furthermore, because the light emitted from 
the light source 1 is not a perfect parallel beam, it expands to a certain degree at a stage of passing 
through the diaphragm 6. Therefore, the luminance of the projected image tends to decrease as the 
aperture of the diaphragm 6 decreases. In order to increase contrast, the aperture of the diaphragm 6 
located immediately in front of the projection lens 4 has to be decreased, but the resultant problem is 
that part of the transmitted light in this case is shaded and maximum luminance decreases. Therefore, 
the aperture is usually fixed for use at a certain level ensuring a certain degree of luminance. For this 
reason, for certain displayed images, for example, when a starry sky or the like is displayed, black 
floating is observed and image quality is greatly degraded. 

[0007] It is an object of the present invention to resolve the above-described problems and to provide 
optimum luminance and contrast by varying the aperture of the diaphragm 6 located immediately in 
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front of the projection lens 4 accordingly to the displayed image. Another object is to change the 
aperture 3 of the diaphragm 6 also with respect to the illumination intensity of the environment where 
the device is used and to obtain luminance and contrast providing for optimum displayed image. 

[0008] 

[Means to Resolve the Problems] The projection-type display device in accordance with the present 
invention comprises a diaphragm with mechanically variable aperture, or aperture variable GH (guest- 
host) mode polymer dispersion-type crystal liquid diaphragm, or aperture variable GH mode White - 
Tailor liquid crystal diaphragm is provided as the aforementioned diaphragm, and also comprises 
means for detecting the average luminance of the display image signal and illumination intensity of 
the environment in which the device is used and means for controlling the aperture of the diaphragm 
based on the detection results. 

[0009] 

[Operation] In accordance with the present invention, the average luminance of the display image 
signal and illumination intensity of the environment in which the device is used are detected, and the 
aperture of the diaphragm is controlled to provide luminance and contrast that make it possible to 
obtain a displayed image that is optimum under conditions at this time. 

[0010] 

[Embodiments] 

Embodiment 1. The present invention will be described below based on the drawings. Figure 1 is a 
structural diagram of a projection-type display device of this embodiment. In the figure, the reference 
numeral 1 stands for a light source, 9, 10 - a reflective mirror and a lamp constituting the light source 
1, 2 — an illumination luminous flux emitted from the light source 1, 3 - a polymer dispersion-type 
liquid-crystal light bulb, 5 - a condenser lens, 4 - a projection lens for enlarging and projecting a 
displayed image, 7 - a screen, 1 1 - a variable aperture diaphragm for removing unnecessary light, 12 - 
displayed image signal average luminance detection means, 13 - aperture variable diaphragm drive 
means for setting the aperture of the aperture variable diaphragm based on the detection results of the 
displayed image signal average luminance detection means. 

[0011] The operation will be described below, but the components common with the conventional 
example will not be explained. The light source 1 illuminates the light bulb 3 with the illumination 
luminous flux 2, which is a parallel luminous flux. An image is displayed on the surface of the light 
bulb 3, and the incident luminous flux is transmitted or scattered in the surface in accordance with the 
gradation of the image. The luminous flux (solid line) that was emitted perpendicularly to the display 
surface of the light bulb 3 is condensed by the condenser lens 5 on the variable aperture diaphragm 1 1 
and falls on the projection lens 4 after passing through the variable aperture diaphragm 11. The 
luminous flux 8 (broken line) that was scattered by the light bulb 3 and passed through the condenser 
lens 5 is cut off by the variable aperture diaphragm 1 1 and does not reach the projection lens. Thus, 
the variable aperture diaphragm 1 1 cuts off the unnecessary light (scattered light) and selectively sends 
to the projection lens 4 only the luminous flux that was emitted from the light bulb 3 almost 
perpendicularly thereto, thereby increasing the contrast. The luminous flux that was transmitted 
through the projection lens 4 is enlarged and projected on the screen 7 for viewing. 

[0012] Here, a diaphragm vane-type structure that is often used, e.g., in camera lenses, for example, 
such as shown in Figure 2, will be assumed as the variable aperture diaphragm 11. In the figure, 
symbols (a), (b), and (c) show changes in the aperture. Generally, in camera lenses, the diaphragm 
vane is controlled and the aperture is changed by rotating a ring located on the outer side of a lens 
barrel. The variable aperture diaphragm 1 1 of the present embodiment is also assumed to comprise a 
similar ring-type rotation mechanism and the aperture is set in a stepwise manner or continuously 
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(stepless). Therefore, the variable aperture diaphragm drive means 13 can be a motor for operating 
such a rotation mechanism for changing the opening state of the diaphragm vane. 

[0013] Furthermore, the displayed image signal average luminance detection means 12, for example, 
can be means for finding the frame average luminance of the displayed image signal, setting a suitable 
aperture value in advance correspondingly thereto, outputting a signal for controlling the variable 
aperture diaphragm drive means 13 correspondingly to the detection results, and setting an aperture 
making it possible to obtain luminance and contrast optimum for the displayed image. 

[0014] Embodiment 2. The second embodiment of the present invention will be described hereinbelow 
by using Figure 3, Figure 4, and Figure 5. In Figure 3, all the configurations and functions, with the 
exception of configurations and functions of the variable aperture GH mode polymer dispersion liquid 
crystal diaphragm 14 and variable aperture diaphragm drive means 15, are identical to those of the first 
embodiment and the explanation thereof is omitted. For example, a diaphragm having the structure 
shown in Figure 4 is assumed as the variable aperture GH mode polymer dispersion liquid crystal 
diaphragm 14 of the present embodiment. As shown in the figure, concentric round electrodes are 
formed therein and each of them is responsible for the segment drive. Figure (b) is a cross-sectional 
view along A-A* in figure (a), the reference symbol 14a stands for a segment electrode, 14b - a 
common electrode, 14c - a light shielding layer, 14d - a GH mode polymer dispersion liquid crystal, 
and 14e - a glass plate. Transparent electrodes are used for the segment electrode 14a and common 
electrode 14b. 

[0015] The operation of the variable aperture GH mode polymer dispersion liquid crystal diaphragm 
14 of the present embodiment will be described below by using Figure 5. In Figure 5, (a) is a 
waveform of voltage applied to a common electrode, (b) is a waveform of voltage applied to a 
segment electrode that is wished to be switched ON, (c) is a waveform of voltage applied to a segment 
electrode that is wished to be switched OFF, (d) is a waveform of voltage applied to a segment liquid 
crystal that is wished to be switched ON, and (e) is a waveform of voltage applied to a segment liquid 
crystal that is wished to be switched OFF. The cross-sectional view in the lower part of the figure 
illustrates the mechanism of light transmission and cut-off based on the drive state of the segment 
liquid crystal. In the figure, the reference symbol 1 4a stands for a segment electrode, 14b - a common 
electrode, 14d - a GH mode polymer dispersion liquid crystal, 14e - a glass plate, 14f and 14g - a GH 
mode liquid crystal grain, 14h - a liquid crystal, 14i - a colorant, 14j - an incident light, 14k - a 
transmitted light, 141 - a scattered light. When the segment liquid crystal is switched OFF, no voltage 
is applied to the liquid crystal, as shown in (e), and the liquid crystal assumes a random state. 
Therefore, a difference occurs between the refractive index of the polymer and the refractive index of 
the liquid crystal, the incident light 14j is scattered and then absorbed by the colorant 14i and emitted 
as a very weak scattered light 141. When the segment liquid crystal is switched ON, a voltage shown in 
figure (d) is applied to the liquid crystal, the liquid crystal and colorant are oriented in the electric field 
direction, the refractive index of the liquid crystal matches that of the polymer, scattering does not 
occur, and the light is emitted as the transmitted light 14k. The transmission and cut-off are thus 
controlled and the system functions as a variable aperture diaphragm. 

[0016] Further, the variable aperture diaphragm drive means 15 shown in Figure 3 receives the output 
of the displayed image signal average luminance detection means 12, generates the above-described 
drive signal, and drives the variable aperture GH mode polymer dispersion liquid-crystal diaphragm 
14. 

[0017] Embodiment 3. The third embodiment of the present invention will be described by using 
Figure 6, Figure 7, and Figure 8. All the configurations and functions, with the exception of 
configurations and functions of the variable aperture GH mode White - Tailor liquid crystal diaphragm 
16, are identical to those of the first and second embodiments and the explanation thereof is omitted. 
For example, a diaphragm having the structure shown in Figure 7 is assumed, similarly to the second 
embodiment, as the variable aperture GH mode White - Tailor liquid crystal diaphragm 16 of the 
present embodiment. As shown in the figure, concentric round electrodes are formed therein and each 
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of them is responsible for segment drive. Figure (b) is a cross-sectional view along A-A' in figure (a), 
the reference symbol 16a stands for a segment electrode, 16b - a common electrode, 16c - a light 
shielding layer, 16d - a GH mode White - Tailor liquid crystal, and 16e - a glass plate. Transparent 
electrodes are used for the segment electrode 16a and common electrode 16b. 

[0018] The operation of the variable aperture GH mode White - Tailor liquid crystal diaphragm 16 of 
the present embodiment will be described below by using Figure 8. In Figure 8, (a) is a waveform of 
voltage applied to a common electrode, (b) is a waveform of voltage applied to a segment electrode 
that is wished to be switched ON, (c) is waveform of voltage applied to a segment electrode that is 
wished to be switched OFF, (d) is a waveform of voltage applied to a segment liquid crystal that is 
wished to be switched ON, and (e) is a waveform of voltage applied to a segment liquid crystal that is 
wished to be switched OFF. The cross-sectional view in the lower part of the figure illustrates the 
mechanism of light transmission and cut-off based on the drive state of the segment liquid crystal. In 
the figure, the reference symbol 16a stands for a segment electrode, 16b - a common electrode, 16d - 
a GH mode White - Tailor liquid crystal, 16e - a glass plate, 16f- a liquid crystal, 16g - a colorant, 
16h - an incident light, 16i - a transmitted light (ON), 16j - a transmitted light (OFF). When the 
segment liquid crystal is switched OFF, no voltage is applied to the liquid crystal, as shown in (e), and 
the orientation direction of the liquid crystal 16f rotates from the incidence side to the outgoing side 
and a 2p [rad] twisted structure is obtained. In this state, while the light having any polarization 
direction passes through the liquid crystal 16f, it is introduced into the twisted structure of the liquid 
crystal 16f at a stage where the orientation direction of the respective liquid crystal 16f is matched, 
propagates while the polarization direction thereof rotates, is absorbed by the colorant 16g in the 
course of propagation, and outgoes as a very weak transmitted light (OFF). When the segment liquid 
crystal is switched ON, a voltage shown in figure (d) is applied to the liquid crystal, the liquid crystal 
and colorant are oriented in the electric field direction, the incident light 16h is not affected by the GH 
mode White - Tailor liquid crystal and outgoes as the transmitted light 16i. The transmission and cut- 
off are thus controlled and the system functions as a variable aperture diaphragm. 

[0019] Embodiment 4 

The fourth embodiment of the present invention will be explained with reference to Figure 13. Figure 
9 illustrates the configuration of the projection-type display device of the present embodiment. In the 
figure, all the structural components, except the ambient environment illumination intensity detection 
means 17, are identical to structural component shown in Figure 1 and used in the present embodiment 
and the explanation thereof is, therefore, omitted. Generally, the contrast of the projected image is 
determined by the overlapping of projected light and the ambient environment light, and the contrast is 
greatly decreased if the ambient environment illumination intensity is high. Accordingly, the 
diaphragm aperture allowing the optimum displayed image to be obtained under the indicated 
conditions is preset with respect to the ambient environment illumination intensity and displayed 
image signal luminance, the illumination intensity of the ambient environment is detected with the 
ambient environment illumination intensity detection means 17, and the diaphragm aperture allowing 
the optimum display image to be obtained is produced by combining the detected illumination 
intensity with the detection results of the displayed image signal luminance detection means 12. 

[0020] 

[Effect of the Invention] As described hereinabove, the projection-type display device in accordance 
with the present invention is configured to detect the average luminance level of the displayed image 
signal or illumination intensity of the ambient environment and to control the diaphragm aperture so as 
to provide the luminance and contrast making it possible to obtain the displayed image that is optimum 
for those conditions at that time. Therefore the display that is best for the displayed image or ambient 
environment can be obtained. 

[Brief Description of the Invention] 
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Figure 1 is a structural diagram illustrating the projection-type display device of Embodiment 1 of the 
present invention. 

Figure 2 is an explanatory drawing of a variable aperture diaphragm used in Embodiment 1 of the 
present invention. 

Figure 3 is a structural diagram illustrating the projection-type display device of Embodiment 2 of the 
present invention. 

Figure 4 illustrates the structure of the variable aperture GH mode polymer dispersion liquid crystal 
diaphragm used in Embodiment 2 of the present invention. 

Figure 5 illustrates the operation of the variable aperture GH mode polymer dispersion liquid crystal 
diaphragm used in Embodiment 2 of the present invention. 

Figure 6 is a structural diagram illustrating the projection-type display device of Embodiment 3 of the 
present invention. 

Figure 7 illustrates the structure of the variable aperture GH mode White-Tailor liquid crystal 
diaphragm used in Embodiment 3 of the present invention. 

Figure 8 illustrates the operation of the variable aperture GH mode White-Tailor liquid crystal 
diaphragm used in Embodiment 2 of the present invention. 

Figure 9 is a structural diagram illustrating the projection-type display device of Embodiment 4 of the 
present invention. 

Figure 10 is a structural diagram illustrating the conventional projection-type display device. 

Figure 1 1 illustrates the operation of the light bulb used in the conventional projection-type display 
device. 

Figure 12 is an explanatory drawing of a TFT active matrix liquid-crystal panel used in the 
conventional projection-type display device. 

Figure 13 illustrates the relationship between the contrast of projected image and the aperture of the 
diaphragm used in the conventional projection- type display device. 
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(b) cross sectional view (A-A*) 
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Figure 5 

(a) common electrode waveform 

(b) segment electrode ON waveform 

(c) segment electrode OFF waveform 

(d) ON segment liquid crystal application voltage 

(e) OFF segment liquid crystal application voltage 

(b) waveform 
(a) waveform 

(c) waveform 

Figure 7 

(a) plan view 

(b) cross sectional view (A-A') 
Figure 6 

Figure 8 

(a) common electrode waveform 

(b) segment electrode ON waveform 

(c) segment electrode OFF waveform 

(d) ON segment liquid crystal application voltage 

(e) OFF segment liquid crystal application voltage 
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o 1 i©Mpa*ffi«>sHpa^s«owB*ar* 

[001 n *ccttmcoi»r8iWTS3&*. fi^Mift 
K^<;U^3<D«mIH*fiitC<:iHWUfc3BR (*») tt* 

3ftu>x5rrapsniK^«i!D 1 i±fc**3n. rap 

SpJ^JKO 1 14iljaLfc«CcS«U>X4(cA3t-r 
3feK8 (K«) tt, HD&1QXXIK9 1 lfcJ:9a»r3 
0 1 ltt^B* (KSL*) fciSRU vJY'W-JZfr 50 
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6K«Jiiff(CUWT*3lMO**3B«WCca«U>X4 
£T£. a«U>X4fta»l/fc*K«, 7 
[0012] CCt\ |S!P&nJ&5ft&*) 1 1 tUXteW 

(a), (bK (c) wraPSflOKibi^L-CtiS. 

Httcc, *y^u>xr«iaia^fflij<^y>^iHiTc<iS: 
*njs««:*jw-5rapa^jaa«*) 1 ucni 

fl^r, HPS^CttDKtt^Sl 3ttc<Z)ttft»5 

^is©raptfc»*Kft$^sj:^^iie«»*«f^T* 
[ooi3ii/c, *^H*e#w«K«iffl*a 1 2 

C4i«c»lEl/'r^AjiSl/A:raPSffl*H5EOT*J 

«ottutss(cttic(/THpa?i^ttQiBtt^a 
«i3>F7^ h*f#e>nsrapa*is:^s4>© 

[0 0 14]^JW2. *^(D»2©^ttW«:03S 

c/H4 % i5^t»^o H3«:*ji»t: % P3PS 
pJgSGH*- F# »;^-^»Mffi B ^0 1 4ROT3P 
a^Iffi«HOK»*a 1 5 <DflK££««B*Bfc»T, flfcco 

^^SSWtcfeWSraPSnKSGH*- KtfV 
v-»»gS}Ra«»3 1 4<b0t^ W^.«H4«C7n"r« 

b<DV$>2> 0 mm <b) ttBIH (a) ^t^A-A* 
KH4^Ur*J«3» 14aOT^>h^ 14b« 
3^e>HE 14c{«M 14d(JGH^-K^'J 
v-#R£SRB. 14eli^7^Sr*S. ffi. -fef-rf 
>hm@l 4aSc;3*>SSl 4 b (Ctt2!Wmffi*flE 

[0015] ^(C05?:ffll^*iiMtCfet^ma 
W!GH*- K^U 1 4(7)«bmc 

EP»n$ti*«BEiR^. (b) t**>$-t±/ct,>-fey-*> h 

y> hmffitcEfijjp^nsmsififfJ, (d) tj^>$n^> 
■fe^^vh^^cEn/jn^n^^E^. (e) 

©2ia- iS»ra>y*-XA€:KWi/ri^. imiaccfec* 

1 4 atiHryy>b^& 14btt3*>lffi, 1 



5 

18, 1 4 f SO'l 4 f«GH^e- KiKAtt. 14hW 
£1. 1 4 i lifeSt 1 4 j l*AM#. 1 4 k t*2MB6, 
14 ltt»Bl**at)l/rc»«. ^V^yfc&ttV 
^^-SidtCtt, aWfcWUT (e) (C^-TJi^tCflBJE 
^61*, 9 > # A ttttJBcc * £ /c 
iaaofflff^KfflKfet;, AMt£1 4 j fcrtft&SfiM 
CCfeSU 4 i (CtjRiRSn. ffi*ratHttRa*l 4 I i 

ti, iRiiecWOT (d) CC*TJ:$CCflffi#EPfti3*v 

[o o i 6 ] H3(c^«HnnspneARQiBtt 

#R38M&K«3 I4*|g«rr*. 
[ 0 0 l 7 ] **W3. *»?H©»3<D*fllW*H6» 

H8*fflc»Ttt?8r*. 06ictec>r. raps 20 

13(b) wigs (a) mSA-A' Kffl*^Ur*5 
0, 16aU-b^>h^E 16b[^^>^ 1 

ec\tmytm % 1 edtiGH^-K^^-/ hr-^-m 30 

1 6 aS^^^Sl 6 bCCti^^^^-r^,. 
[0018] *«cH8*ffl^T**»«R:*>W*BBna 

mcotiTSMHT*. HStCfa^T, (a) (i:a^>^ 

mctmztxzmmm. (b) «^>3-&/ct»H2yy 
>h«fisccEn»n3ns«EEiagB, (c) \z*7ZWci<> 
*z?s> h«a«:Eni!insns*EEaaB. (d) t**>s 

n^>*fe^>h^ H B a u:EnM3ti^miEi^, (e) «^ 

16attt^>MS, 16btta*>« 
& 1 6 dliGH^-F*^ hf--5-aiiRJI. 16 
e TsU, 1 6 f ttSRft. 1 6 g ttfeSR, 16hfJ 

AS**. 1 6 i ffigfi* (*>) , 1 6 j tig®* 

«ctt, K»(c»ur (e) tc^J:^;c«E*i^6 

r % *&sii 6 f itzv&fajjfaz^Mfrhttimmicft 

froTUHgU 2% [ r a d] J&hfc»jfi<hfc*. CO 50 
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ttfflTtt. *6t5>^fi^fSj^^o*^B B a l 6 f £il 

«*a5 5K:> ^n^n^i e f©iasi*iait-a-r 
&SHrrjRAi 6 f ©a*i«aK:»ioa*tirffl«d6riai 

*i«ilte3«t*tt3&^jatfo, *<Oifc*rfe*l 6 sCORiR 
3ft, ffi»rasi«ca«* 1 6 j iotatfis 

ft£„ *^>hM«£*>3tf*«fc&CCtt, &,HK:*t 
or (d) CC^TJ:5lcmE#l=pfti3*i. ffiHStffeSS 
tfTOWflKEWU AW*1 6 hl*GH*- K*7-f 
hf--7-3Mlll 6 dOKW&SWr, i»)U 6 i 

tisxmnz. ccDmicoxmmtmwftftmzii. 
bsp&pjssoko <t u -casern. 

[0 0 19] 5g*feW4 

« C OUttWCC J: 6 &mmmfr&m<Dmf&%frsbx^ 

^niaaswetisJKDHPSiWRSLrAj*. jg 
Jb-^r, «a^^ii«*S6nsiRorapa«:Ssb 

[0020] 

m&zn tbtizu&Rv^ > h * * h ict* h x cc^ 0 
©rapa*soiwr*j:^t»fl5i/fc©r, «^^5«8« 
*«sh w«c»i6 u r « fcfflfiFtt«7iw w« t & s . 
[0®coiam^itt^] 

[0 1 ] *!H!iZ>9gtt0l 1 (c*j^SSS*S[«^B^7S 
[02 ] *«W<D38««1 tc«efl33n-5BBPffBJ^:« 
[03] 4c^©^W2 0c*j^^tS:Ii§5[*^S*^ 

[04] *»wo^p!i2{c«ffl3n5rapaw^CG 

[05] *»W(D^ttiWl2K:ffiffl3nsraPSBj®«G 
H*- F^yv-^M^ a H a ^'3<Dlij^B > g0r*^ o 

[06 ] ^rnxommm ^^-f^mmmfr^m^ 
*mimx*>z>. 

[07] *»w©*««i3(c«ffl3naBHPSonteSG 
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